Barriers (continued)
• The injector nozzle, with its pattern of 50-300 μm diameter holes, is the key to precise fuel metering, combustion characteristics, and emission control. Injector design pressures have risen steadily in recent years.
• Challenge 1: Holes must maintain dimensional tolerances and flow characteristics for tens of millions of pressure cycles.
• Challenge 2: Nozzle materials must resist changes in shape, and allow holes to remain clear and open despite increasingly high injection pressures.
• Challenge 3: What are the effects of residual stress state, hole bore characteristics, and metallurgy on the high-cycle fatigue response of nozzle tips?
• • Application of multiple techniques to characterize tips and holes
• Develop specialized mounting techniques
• Coordinate measurement (CMM)
• Optical / scanning electron microscopy
• BSE quadrapole 3D reconstruction
• Optical interferometric profiling in 3D
• X-ray micro tomography Challenge : To introduce cyclic stress fields similar to those generated at the tip of a fuel injector during operation. 
A Dual Approach

